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Heavy and transition metal ions play important roles in many biological and 
environmental processes. To design and synthesize chemosensors for heavy and 
transition metal ions has drawn much recent interest. Due to high sensitivity, 
intrinsic simplicity and remote sensing capacity, fluorescent sensors have been 
rapidly developed. 
It is known that heavy and transition metal ions possess mostly empty orbits 
and can quench efficiently fluorescence of a fluorophore via enhanced spin-orbit 
coupling, electron and energy transfer. Therefore, detection of heavy and 
transition metal ions by fluorescent sensors is operated mainly in fluorescence 
quenching mode. Due to sensitivity reason, sensors showing fluorescence 
enhancement as a result of metal-ion binding are to be favored over those 
exhibiting fluorescence quenching. Fluorescent sensing heavy and transition 
metal ions based on fluorescence enhancement is a subject of intensive recent 
interest. 
Acylhydrazones are known as good ligands for metal ions, including heavy and 
transition metal ions. Therefore, a series of fluorescent sensors acylhydrazones 
derivatives were designed and examined in this dissertation, which consists of 
three chapters. 
Chapter 1 briefly summaries the research progresses in the fluorescent 
chemosensors for cation based on fluorescence enhancement. The research to be 
carried out is presented in the same chapter. 
Chapter 2 describes equipments, materials and methods involved in this 
















Absorption and fluorescence spectral properties of the synthesized sensors and 
their response to metal ions are reported in Chapter 3. These sensors are 
2-methoxybenzaldehyde substitued-benzoylhydrazones (A) and 
4-ethoxybenzoylhydrazones (B). 
2-Methoxybenzaldehyde substitued-benzoylhydrazones (A) were examined as 
sensors for metal ions. It was found that A could bind metal ions such as Cu2+, 
Pb2+, Hg2+and Ni2+ in a similar coordination manner in the ground state in 
acetonitrile, but only Cu2+ induces dramatic enhancement in the fluorescence of 
A while other heavy and transition metal ions have little effect. The fluorescence 
enhancement factor depent on electron donating ability of substituents at the 
benzoyl ring. With stronger electron donating ability of substituent, the 
fluorescence enhancement factor is higher. The highest fluorescence 
enhancement factor was observed in 2-methoxybenzaldehyde 
4-ethoxybenzoylhydrazone (EtO-MH) with a value of 860 in acetonitrile and 
was the biggest in A. EtO-MH used as a fluorescent sensor for Cu2+ in 
acetonitrile and water mixtures was then examined. The fluorescence 
enhancement factor of EtO-MH was still 91 in the presence of Cu2+ even if in 
acetonitrile/water (1:1, v/v) mixture. Under the same conditions, other metal ions 
led to minor changes in the fluorescence spectrum of EtO-MH. It was therefore 
concluded that EtO-MH could be employed as a potential fluorescent 
chemosensor for Cu2+ with high selectivity and sensitivity. The mechanism of 
fluorescence enhancement of A in the presence of Cu2+ was investigated by 
comparing the response of a control molecule, 2-methoxylbenzaldehyde 
isobutoyl hydrazone (i-Pr-MH) to Cu2+. The fluorescence enhancement due to 















from binding Cu2+ was suggested. 
4-ethoxybenzoylhydrazones (B) were examined as sensors for metal ions. 
Similar fluorescence enhancement of B was observed upon the addition of Cu2+ 
and the fluorescence enhancement factors of B were higher than A. It is because 
that B binds Cu2+ in a 2:1 stoichiometry, whereas A in a 1:1 stoichiometry binds. 
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